Review  (slides 1-4)

· Using poster and/or powerpoint pictures, ask students about plant anatomy and function.  Make sure they understand the basics of photosynthesis (that the plant uses sun energy to create food – carbohydrates!)

General flowering plant anatomy – roots, shoots, leaves, flowers (stamen (pollen), stigma and style (pistil – pollen tube).

Roots – extract water and nutrients from the soil

Shoots – support the plant, transport water and nutrients

Leaves – photosynthesis (talk about what this is) – create energy for plant to survive

Flowers – attract pollinators

Stamen – pollen on top; pollen needs to get to another flower or onto the pistil of it’s own flower

Pistil – once correct pollen lands on pistil, a pollen tube is created. The pollen migrates to the ovule where a seed is produced

What is a seed  (slide 5)

– Ask class, record answers on board

Seed coat (slide 6)

– What is a seed coat?  What does it do?

Protective barrier.  Breaks (by cracks, being eaten by birds, or swelling when in contact with water) so that emerging roots can grow.  Protects from fire, digestive tract of animals, disease, weather.  

Some seeds are covered by the fruit of a plant.  E.g.: apple, orange, grape….

· this can also help protect the seed and encourage seed-spreaders (ANIMALS!) to eat the fruit, digest the seed (protected by the seed coat) and leave the digested seed in a new location.

Seeds from different plants look VERY different (slide 7 and 8):  size, shape, colour, texture.  

· Why might a seed have different seed coats?  E.g.: a thick vs. thin, or a seed coat with bumps vs. no bumps??

Potential ideas/answers:  

· thick coat needed to protect from fire, disease, digestive tracts.

· Thin good for seeds that wont’ be broken open naturally.  Thin seed caots will easily break open when wet

· Seeds with ridges – can stick to insects/animals to transport them long distances.

· Can help seed become stuck in/to the ground 

· Smooth seeds – easily pass through digestive system and back to ground for germination.

· Big seeds – drop from the plant, not traveling far.  This is good if the area of the parent plant is healthy/nurturing environment

· Small seeds – travel far by wind – spread out the area where a plant grows, which could be good for survival (less competition).

So many seeds are so different – SO, one shape or size or colour or texture is not necessarily the best.  Each plant has EVOLVED the best seeds for its survival.

Look at seeds with eyes – comment on shape and colour. Record observations on worksheet

Look at seeds under microscope – comment on texture.  Record observations on worksheet.

Now let’s talk about what’s inside the seed – a plant has to grow from all of this!

(Slide 9 and 10)

Endosperm – food for the new plant.  Lots of carbohydrates (sugars).  The new plant will use this energy to grow before it’s leaves emerge from the soil and start photosynthesizing to create energy.  

**Sometimes seeds (such as bean, pea, sunflower…) do not have an endosperm. This is because the food storage is used up to create cotyledons which are then filled with the stored food.  The stored food in the cotyledons of these seeds can be used for energy as the seedling germinates.

Cotylendon – immature, first leaves.  These will be the first leaves to emerge. They can start photosynthesis to make more energy for the plant to grow bigger.

Radicle – will grow into the soil to form the first root

Epicotyle/hypocotyl – will grow up to form the shoot/stem

The growth of a seedling from a seed is called GERMINATION

Dissect a few seeds (larger one’s like bean) – look at them under the microscope to try and identify parts.  

What is required for seeds to germinate (seedlings grow??)

· Ask the class and write their answers on the board.

Slide 12:

Oxygen – stimulates growth 

Light – sometimes.  Some seeds need to be exposed to light, whereas others will germinate in the dark (under the soil).

Temperature – not too hot or not too cold; different temp. for different seeds. E.g.: certain coniferous seeds need to be exposed to very high temperatures (fire) to germinate. Some seeds to be exposed to freezing cold temps (winter) before they will germinate.

Water – breaks seed coat and needed for growth

Germination (slide12)  

1st – after the seed coat breaks the radicle emerges. It grows downwards to become the first root.

2nd – after the root has emerged, the shoot emerges.  Once above the soil, the first leaves will be exposed.

Poor germination:  - too much water, not enough water.

· planting the seeds too deep in the soil – not enough energy to get shoot above the soil and photosynthesize to make new energy


As a summary we can go through a picture and get students to repeat the “steps” of germination , they could also label the same picture in their workbook (slide 13)

Once a plant starts growing, it needs more than just sun, water, oxygen, and good temperatures to go – plants (just like humans, need NUTRIENTS).

(Slides 14 and 15)

What are nutrients?? 

· chemicals that are needed for growth

What are some nutrients that you can think of ??  

· hydrogen, oxygen, carbon ( plants get these from the air

Where else can a plant find nutrients??

SOIL!

Other nutrients come from the soil.  That is why good soil is important for plant growth.

Some nutrients found in good soil (slide 15)

Nitrogen – need for all parts of plant growth in all cells.  Needed to make parts of cells that do photosynthesis (chlorophyll)  

Phosphorus – Needed for photosynthesis, growth, flowering

Potassium – build proteins, fruit, prevents against disease.

Calcium – to make strong cells

Magnesium – photosynthesis, enzyme activity

Sulfur – needed for food and protein production in plants

If these nutrients are not in the soil, plants cannot get them from other sources.  Therefore, soil quality is very important.  

What type of soil do you think would be best (have the most nutrients)????

· fertilizer 

· Composte – when plants and food break down they leave their nutrients in the soil

What about sand??

· sand doesn’t have that many nutrients, but plants can still grow in sand.

There is another quality of soil that is important for plant growth ( pH

Slide 16

What is pH??? 

 pH is used to describe how acidic (think ACID RAIN) or basic (e.g.: bleach) something is.  

E.g.: lemon juice – acidic

The pH scale goes from 1-10, 1-6.9 = acidic, 7.1-10 = basic

Get them to repeat what parts of the scale are acidic/basic.

The pH of soil can be affected by acid rain, the amount of nutrients in the soil, and what lived in the soil.

A good pH for plant growth is between 5.7 and 8.  Some plants grow better in acidic soil, others in basic.

Let’s measure pH!!

· get them to use pH paper to measure solutions first. Record observations on worksheet.

· Get them to take some soil samples, make them wet (muddy) and measure pH with paper. Record observations.  Much differnence?  

What soil sample, based on pH and nutrient value, do you think is best for growing plants?

Summary of what plants need to grow

· can write on chalk board

So, to growth healthy plants we need:

1) Water (growth)

2) Sunlight (PHOTOSYNTHESIS = ENERGY = GROWTH)

3) Good soil (nutrients and pH)

Review experiment and go over how to record data in table

Question:  Under what conditions will bean plants growth the best

Conditions 1) shade vs. sun

                   2) soil vs. sand

Hypothesis:  1) shad vs. sun

                     2) soil vs. sand

How will we measure this??

· height

· number of leaves

· fresh weight

Review data collection sheet in workbook

Explain, using example sheet, how to enter data and do averages.

Break into groups, assign plants (sun, shade, soil, sand….) and get students to make measurements.  

Summarize data and results together.  Make conclusions as a group.

Get students to plant seeds to take home

   - will have containers, they can put soil in, place seeds in soil, water.  They should record some information in their workbook about the seeds (type of plant, does it like full sun…..)

Look at examples of fruits with seeds – eat them!!
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